Patented June 3, 1952 .... 2,599,291 

UNITED STATES 

PATENT. OFFICE 

2,599,291 
CARBAMYLBENZENE STIBONIC ACIDS 
Norbert Steiger, Nutley, N. J., assignor to Hoff- 
m.nn-L. Roche Inc., Roche Park, Nutley, N. J., 
. a corporation of New Jersey . . . 
No Drawing. Application June 3/1950, 
. Serial No. 166,057 
" -6 Claires. (CI. 260--447) 
This invention relates to para lower hydroxy- 240 gram of iron filings, 700 cc. f water and 
alkylcarbamylbenzene stibonlc aclds and meta 10 cc. of acetlc acid were refluxed for 30 minutes 
and para lower hydroxyalkylaminoalkylcarbamyl- and the.pepar.ed p-nitro-N- [çr ç-hydroxyèthyl 
berene stibonic acids and the salts thereof, in amino) ethyl]b.enzamide was added thereo--af 
which .the alkyl group in the hydroxyaikylcar- ;' 90-i00 ° C. together with 150 cc..of watr;:.The 
bamyl radicals and the alkyl groups in the hy- mixture was refiuxed for 4 hours and 55 cc. of-a 
droxyalkylaminoalkylcarbamyl radical contain .af 20% sólution of sodium carbonatë and 300' cci of 
leàst-two, carbon atoms. Illustratile of the. lower water added thereto at 90 ° C. 10 grams of a.fflter 
hydroxyalkylcarbamylandlowerhydroxyalkylami- aid Werle .added, the mixture was refiuxed a_id 
noalkylcarbamyl radicals are 8-hydroxyethylcar- 10 then filtered af 95-100 ° C. Thè filter cake was 
bamyl,-,-hydroxypropylcarbamyl, 8-(8-hydroxy- washed w,.'th 500 cc. of boiling water, and the 
ethylamino) ethylcarbamyl, and the like. Some trate treated with 350 grams of sodium chloride 
of the new acids combine with one molecUle of and stirred... The p-amino-N-[8-(8-hydoxy? 
Water t0 form the corresponding monohydrates, ethylamino) ethyl]benzamide crystallized, Mi P. 
The .new acids are water-insoluble but readily 15 !67_!69 o c. . 
form soluble salts with bases in aqueous media :. EXAMPLE B 
The resulting aqueous salt solutions are Stable, m.Amino.N-[fl-(8-hycroxyethy.amino) 
and can be ampulled and heat sterilized for par .... . .. 
enteral use. The new compounds are useful in .. benzamcle 
the field of fungicides. 20 To 400 cc.: Of water, 125 grams of 
The new .lower hydrokyalkylcarbamylbenzene ethylaminoethanol, and 60 grams of sodium car- 
stibonic acids and lower hydroxyalkylaminodlkyl- bonate there were .added 186 grams of m-nitro- 
carbamylbenzene stibonic acids can be prepared bY benzoylchloride with stirring at 75-90 ° C. The 
diazotizing a para-amino-l-(lower hydroxyal- stirringwas continued for 4 h0urs af 90 C..-a_fter 
kyl) benzamide or a meta- or para-amino-l- 25 which 1000 cc. of water were added .to the reacr 
(lower hydroxyalkylaminoalkyl) benzamide in tion mixture. Upon standing for 16 hours, crys: 
which the alkyl groups contain at least tw0 car- tals of m-nitro-l-[8-(8-hydroxyethy lamino)" 
bon atoms, and reacting the resulting diazonium ethyl]benzamide were formed. They were fil- 
comP0und with an antimonite, for example, so- tered and washed with three !00 cc. portions of 
dium antimonite. The starting materials can be 30 ice water: 230 grains of iron filings, 10 cc. of. acetic 
prepared bY reacting a nitrobenzoyl chloride with acid and 500 cc. of water were refiuxed for 30 min- 
a lower hydroxyalkylamine or a lower hydroxy- utes and then there was added thereto the above 
alkylaminoalkylamine fo form the corresponding prepared m-nitro-N-[8-(8-hydroxyethy lamino) - 
nitro-N- (lower hydroxyalkyl and lower hydroxy- ethyl] benzamide and 150 cc. of water. The mixture 
alkylaminoalkyl)-benzamides, and reducing the 35 was refiuxed for 4 hours, and 55 cc. of 20% so- 
latter to form the corresponding amino-N- (lower dium carbonate and 300 cc. of water added thereto 
hydroxyalkyl and lower hydroxyalkylaminoal- ai 95-97 ° C. !0 grams of a filter aid were added, 
kyl) benzamides, as described in my .application the mixture was refiuxed, and then ffltered af 
Ser. No. 143,150, fi!ed February 8, 1950, now Pat- 95-100 ° C. Tfle filter cake was washed with '500 
ent No. 2,551,647, from which the following exam- 40 cc. of boiling water and to the filtrte were added 
ples are taken. 350 grams of sodium chloride. The m-amino-N, 
EXAMPLE A [8-(8-hydroxyethylamino) ethyl]benzamide was 
p-Amino-N-[8-(8-hydroxyehyamino) ehyl]- obtained as a viscous, oil. 
benzamide 45  ;EXAMPLE C 
To 400 cc. of water, 125 grains of 8-(8-amino- 4-amino-N-(3-hyclroxypropyD benzamide _ 
ethylamino) ethanol and 60 grains of sodium car- 
bonate there was added 186. grams of p-nitro- To 400 cc. o£ water, 67 grains oï 3çamo-pr0- 
benzoylchloride while stirring af 75=9.0 ° C The panol and 70 grains of sodium carbonate there 
stirring was continued £or 4 hours at90 ° C. after 50 were added 170 grams of p-nitrobënzoylchloride. 
vhich the reaction mixture was diluted With 1000 The mixture was stirred for 2 hours af 90 ° C., then 
cc. of water.. Upon standing for 16 hours, cryS- 400 cc. of a 30.% solution of sodium chloride were 
rais of p-nitro-l-[8-(8-hydroxyethylamiio)- added and the medium cooled te 15 ° C. The 
ethyl]-enzamide were formed. The crystals mixture was then filtered to recover the 4-nitr0- 
were filtered off and wahed with three 100 cc. 55 N- (3- hydroxypropyl)benzamide which had 
portions of ice water, formed. The compound was. washedwth '. thr e 



150 cci portions of 30% sodium chloride solution. 
250 grains of iron fllings, 10 cc. of acetic acid and 
2 cc. of concentrated (36.5%) hydrochloric acid 
were refluxed for one hour and then there was 
added thereto the above prepared 4-nitro-N-(3- 5 
hydroxypropyt)benzamide and I50 cc. of water 
ai 95-I00 ° 'C. The mixture was refluxed for 4 
hours, ruade alkaline with 16 grains of sodium 
carbonate and flltered hot. The filtrate was con- 
centrated in vacuo and treated with :300 .cc. 
30% sodium chloride solution, whereupon 4- 
amino-N- ( 3 -hydroxypropyD b-enzmide separaed 
out as a viscous oil. 
The following examples will illustrate the 
method of preparing the new .carbamylbenzene. 15 
stibonic acid. compounds. 
EXAMPLE 1 
19 grains of 4-amino-N-(2-hydroxyethyl) benz- 
-miiewere-dissolved in dilute hydrochloric acid 20 
made=up of 25 cc.of concentrated (36%)hydro- 
/ctiloric cid and-125 cc. of water. The resulting 
-solution-was chilled to 0 ° C.and diazotized at 0 ° 
fo ÷5« C.-with a solution ruade upof 7 grains of 
"sodium nitrite and 35 cc. 0f water. The clear di- 25 
 azo solution was dropped into a slurry consisting 
of 24 grains of antimony trioxide, 60cc. of 40% 
sodium:hydroxide, 64 grains of glycerol, 150 cc. Of 
waterand 1 grain of copper-powder, While agi- 
tated at -15 to ÷25 ° C. The reaction mixtm-e 
'was'thèn'stirred for 4-hours at room temperature 
nd neutralized with dilute hydrochloric acid 
mde. up of 20 cc. 0f.36% hydrochloric acid.and 
20 cc. of water. Carbon dioxide was then passed 
into the reaction nixture until a pli of 7.5 was 
reached. "lhe.reaction_mixture was-flltered, the 
filtrte was acidïfled withhydrochloric acid to 
congo, whereupon 4-(hydroxyethylcarbamyl)- 
'benzene.tibonicacid precipitated. The precipi- 
 tste was .filtered :Óffarid: was added to 
'rndeup o 250 cci Of waterard18 grains f cal- 
¢ïum carbonte :powder. Theresulting :mixture 
,was stirrel for.two hours andthen filtered-from 
excess,calcium:carbonate. The:flltrate as aso- 
iution-:the calcium slt 
crbamyl)benzene stibonic: acid. The:filtrate as 
acidifled with hydrochloric 
:hyïrox.yéthylcrbamyl) benzene stibonic acid was 
0btained :as -a tan colored :lwder :after,flltration 
nd:dryingin:vcuo. The'-compound wascom- 
:bied .with one.molecule of water. If. is readily 
-soluble»in dilute aquous diethanolamine solu- 
tion. :.'Fnus, ,3 gràms of the-stibonic aciïl were 
,diss6lved in .30 ce. of ,a 5 % aqueous diethanola 
:.mtnesolution and 50=c. of water at 50°C. The 
resulting solution was :filtered and the filtrate di- 
lutedto i00 cc. This gàve-a :sable .3% solution 
f the. diethanolamine salt of 4. («hydroxyethyl- 
:cabamyl)benzene stibonic acid which could be 
ampulleI and heat steriliZed. 
EXANIPLE 
8 grains of p-_amino-N-[-(-hydroxyethyl- 
amino) ethyl]benzamide%vre dissolved in 105 cc. 
of concentrated (36%):hydrochloric acid and 600 
cc. of water. The resulting solution was diazo- 
tizelWith  solution of 30 grains ofsodium ni- 
trite inï60 cc. of wter at 0 ° to ÷5 ° C. The clear 
ïiiazosolUtion was Slowlyadded at -lS°to -23 ° 
E. withstirriro -a mixture-of 0:grams -f anti- ï0 
.mony trioxide i130 ¢c. of sotium hFdroxide "(40 % 
bF volume)., 130 grains _Of glycerin-and 300 Cc. of 
-water. The reaction mixture was stirredfor 5 
hours at _room temperature and cabon .dioxide 
was introduced until the pli reached .5. The 

4 
reaction mixture was then flltered and the flltrate 
was acidifled fo congo with hydrochloric acid. 
The 4- [- (-hydroxyethylamino)ethylcarbam- 
yl]benzene stibonic acid was obtained as a white 
precipitate. It was flltered washed with water, 
and .dried .in vacuo atSO ° C. yielling a light 
cream'-colored powder The compound obtained 
was combined with one molecule of water. 
A stable % aqueous solution of the diethanol- 
.amine salt of4[»(-hydroxyethylamino) ethyl- 
carbamyl]benzene stibonic acid was prèpared as 
f011ow: 
 2grams-ofthe'cid were addC to 60 cc. of wa- 
terandl0ceoanaqueous 10% diethanolamine 
solution. The _mixture was heated to 85-9Y. C. 
until;solution occurred. 2 cc. of 5% acetic acid 
were. added to neutralize the excess of diethanol- 
amine. The resulting solution was filtered and 
the filtrate diluted to 100 cc. It could be am- 
pulledand heat sterilized,  
EXAMtLE 3 
..3 gram oï .m-amino-N-ç-(ç-hydroxyethyl- 
amino>ethyl]benzamide were dissolved in 150 cc. 
of water and 35 cc. of-36% .hydrochloric acid. 
The resulting solution.was chilled,to 0 ° C. and 
diazotized at 0°C. with a .solution ruade upof 8 
grains of.sodium-nitrite and60 cc. of water. The 
cleardiazo solution .was dropped into a mixture 
ruade up of 16 grains of antimonytrioxide, ! grain 
of copper-powder, 50 cc..of 40% sodiumhydrox- 
ide,.32.grams ofglycerol and 150 cc. of water at 
÷15 ° -to ÷25 ° C. The reaction mixture was 
stied .for_about 5 .hours at room temperature, 
then saturated with carbon dioxide nntiLthepH 
of the reaction.mixture was '5. -The .mixture 
-was then :filtered. and .the flltrate acidifled-with 
hydrochloric acid to congo. The 3[#«(#-hy - 
droxyethylamino) ethylcarbamyl ] benzene . stibo - 
nic-acid, was obtained as a white precipitate. It 
was flltered, washed with cold water, and dried 
in vacuoat 40-50 ° C. 
Onegam.of 3[ç-(ç-hydroxyethylamino) eth 
ylcarbamyl]bnzene stibonic -acid0,5 cc. of 10% 
aqueous diethanolamine solution and 30 .cc. uf 
water -were .heated to solution at 80 ° C., and  cc. 
of. 5% aceticacid added thereto. The resulting 
solutionvas flltered and the flltrate dfluted to 50 
cc. yielding a stable2%.solution of.the diethanot- 
amine salt. of 3-[ç-(/-hydroxyethylamino) ethyl- 
 carbamyl]benzene, stibonic acid. .The solution 
could beampulled and heat sterilized. 
EXAPLE 4 
38 grams o-f 4amino-N- (3-hydroxypropyl) ben- 
:amidewere tissolved in 800 cc. of water-and 50 
cc. of 36% hydrochloric acid. Theresultingsolu- 
tion was chilled to --5 ° C., and then diazotized 
with a solution ruade up of 14 grains of sodium 
nitrite and ?0 cc.ofwaterat --5 ° C. to ÷3 ° C. 
The clear diazo-solution ,was.added slowly with 
agitation to a mixture ruade up of 35 grains of 
antimony trioxide, 65 grams of.glycerol, 75 cc. of 
40% sodium hydroxioEe and ,150 cc. of water.at 
between :I5°C. to ÷25 °C. 
The reaction mixture was stirred for.4 hours af 
room £emperature and then saturated With car- 
bon dioxide ,until the,pH was 5:5..The_reaction 
mixture was .thenfiltered and the:filtrate gcidified 
to congo-with hydrochloric acid. ,The 
lroxypropylcarbamyl)benzene.stibonic .acid was 
obtainèd as a .white precipitate._ It was,filtered 
and tried in vacuo yielding a cream color powderi 
A 3 % solution of diethanolamine salt Of 4-(3-hY- 
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droxypïopylcarbamyl)benzene stibonic acid was 
prepared as follows: 
3 grains of 4-(3-hydroxypropylcarbamyDben- 
zene stibonic acid, 7 cc. of 10% aqueous dieth- 
anolamine, and 60 cc. of water were heated to so- 
lution af 60 ° C. 2 cc. of 5% acetic acid were added 
and the solution filtered and diluted fo 100 cc. 
The solution could be ampulled and heat steri- 
lized. 
Other bases, such as diethylamine, ammonium 
hydroxide, sodium carbonate, potassium carbon- 
are, and the like, can be employed to produce 
aqueous solutions of the corresponding diethyl- 
amine, ammonium, sodium and potassium salts of 
the 4- (-hydroxyethylcarbamyl) benzene stibonic 
acid, 4 - [ç- (ç-hydroxyethylamino)ethylcarba- 
myl]benzene stibonic a.cid, 3- [ç- (ç-hydroxy- 
ethylamino) ehylcarbamyl]benzene stibonic acid, 
and 4-(3-hydroxypropylcarbamyDbenzene sti- 
bonic acid. 
I claire: 
1. A compound selected from the group consist- 
ing of para lower hydroxyalky]carbamylbenzene 
stibonic acids and meta and para lower hydroxy- 
alkylaminoalkylcarbamylbenzene stibonic acids in 
which the alkyl group contains at least two car- 
bon atoms» the monhydrates thereof» and the salts 
thereof. 
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2. 4-(8 - hydroxyethylcarbamyDbenzene stibo- 
hic acid monohydrate. 
3. 4-[fl - (fl - hydroxyethylamino) ethylcarba- 
myl]benzene stibonic acid. 
5 4. 4-[fl - (fl - hydroxyethylamino)ethylcarba- 
myl]benzene stibonic acid monohydrate. 
5. The diethanolamine sali of 4-(ç-hydroxy- 
ethylcarbamyl) benzene stibonic acid. 
6. The diethanolamine salt of 
10 ethylamino) ethylcarbamyl]benzene stibonic acid. 
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